Relaxation of potassium chloride-induced contractions by amlodipine and its interaction with the 1,4-dihydropyridine-binding site in pig coronary artery.
Amlodipine is a light-insensitive and water soluble 1,4-dihydropyridine with prolonged vasodilatory action and plasma half-life. To determine whether the vasodilatory action of amlodipine is due to inhibition of voltage-dependent Ca2+ influx through the calcium channel, its effects on KCl-induced contraction of pig coronary artery rings and its interaction with the 1,4-dihydropyridine binding site in isolated sarcolemmal membranes were studied. The contractile function of artery rings was studied in an organ bath system, and the interaction with the 1,4-dihydropyridine binding site was studied in isolated sarcolemmal membranes of pig coronary artery using [3H](+)PN200-110 as a radioligand. Amlodipine, (+)PN200-110 and (-)PN200-110 inhibited KCl-induced contractions of arterial rings in a dose-dependent manner. The half-maximal inhibition (IC50) was observed at 0.46 +/- 0.02, 36 +/- 8 and 55 +/- 9 nM of (+)PN200-110, (-)PN200-110 and amlodipine, respectively. [3H](+)PN200-110 was found to bind to isolated sarcolemmal membranes with high affinity (KD = 0.04 nM, Bmax = 312 fmoles/mg protein) and stereospecifically, (+)PN200-110 (Ki = 0.05 nM) having about 130-fold higher affinity than (-)PN200-110 (Ki = 6.61 nM). Amlodipine also inhibited [3H](+)PN200-110 binding with high affinity (Ki = 4.41 nM). The inhibition was characterized by an increase in KD of binding of [3H](+)PN200-110 with very little effect on Bmax. The order of relative potency of inhibition of KCl-induced contraction was almost identical to the order of relative affinity for the 1,4-dihydropyridine binding site, as indicated by Ki.(ABSTRACT TRUNCATED AT 250 WORDS)